Farnesol, a common sesquiterpene, inhibits PQS production in Pseudomonas aeruginosa.
Farnesol is a sesquiterpene produced by many organisms, including the fungus Candida albicans. Here, we report that the addition of farnesol to cultures of Pseudomonas aeruginosa, an opportunistic human bacterial pathogen, leads to decreased production of the Pseudomonas quinolone signal (PQS) and the PQS-controlled virulence factor, pyocyanin. Within 15 min of farnesol addition, decreased transcript levels of pqsA, the first gene in the PQS biosynthetic operon, were observed. Transcript levels of pqsR (mvfR), which encodes the transcription factor that positively regulates pqsA, were unaffected. An Escherichia coli strain producing PqsR and containing the pqsA promoter fused to lacZ similarly showed that farnesol inhibited PQS-stimulated transcription. Electrophoretic mobility shift assays showed that, like PQS, farnesol stimulated PqsR binding to the pqsA promoter at a previously characterized LysR binding site, suggesting that farnesol promoted a non-productive interaction between PqsR and the pqsA promoter. Growth with C. albicans leads to decreased production of PQS and pyocyanin by P. aeruginosa, suggesting that the amount of farnesol produced by the fungus is sufficient to impact P. aeruginosa PQS signalling. Related isoprenoid compounds, but not other long-chain alcohols, also inhibited PQS production at micromolar concen-trations, suggesting that related compounds may participate in interspecies interactions with P. aeruginosa.